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By measuring the dfstances between the extreme lines of the hyperfine 
structure for various electron kyansitions , it was possible to establish 
that the magnetic moments of ut and yrs have the same sign. 
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PERLODICAL: "Optike i Spektroskoplya (Optics and Spectroscopy) » 


ABSTRACT: This paper was presented at the 5th Conference on 

- Luminescence in Tartu, June, 1956. From the nature (or 

absence) of the paramagnetic resonance e spectrum of a crystal 

itis possible to deduce the valency state (and changes of 
that valency state) of paramagnetic jons in crystal. This is 
more aifficult for powders when the paramagnetic absorption 
lines may pe very proad due to relaxation of anisotropy: 
These difficulties are particularly pronounced for the case 

APPR of ions who se paramagnetism is due to unpaired d-electrons- 

OVERAORIREBEASE:TY 8/20 powdered SrssEu, Srs:Gd and for 

artificial va A ANG sta DIA ROBE BOS: were carried 
out at 9340 Mc/s and at room temperature. BROMDZASIADGEEG" 
js described in Radiotekhnika 4 Elektronika, Volel, 469, 
1956. Some of the present results were reported earlier 
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symmetry dep m the cubic’ symmetry of the fluor- 
ite. In the ed) only the line corres- 
ponding to the electro -1/2 was found. 
The gadolinium i 3+ / Other electron 
i oadening of 
ed line it 
ana Gal3/ 
_2 nuclear magnetons. Paramagnetic 
2 or excited wate violet 
light i i i ust 


excitation. cal atydies by the 


authors which in to Bust by 
ultraviolet light ac Sn, Similar study of the 
hosphors also show any appreciable (more 
nization of the T ppt+, The authors thank 
y.V.Antonov-Romanovskil for criticism and p.P.Feofilov for sup- 
ply of CaFo:bu crystals. There are 3 figures and 4 references, 
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AUTHORS: Manenkov A.Ac;s Prokhorov AoMos Prapesnikova Z.Asy and Fok M.V. 
TITLE Application of Paramagnetic Resonance Method for Investigation 


of the Activator State in Phosphors (Primeneniye metoda para- 
megnitnogo rezonansa dlya issledovaniya sostoyaniya aktivatora 
vy fosforakh) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskay®2, 1957s 
Yol 21, #5» p 779 (USSR) 


ABSTRACT: The paramagnetic resonance method was applied to determine 
the valence state of an activator in crystallophosphors and 
to detect the changes of valence during the excitation of 


phosphors. 


The paramagnetic resonance Was investigated in the phosphors 
SrS-Eu} CaF,-Euy SrS-Gd and SrS-Tb at the room temperature py 
means of a superheterodyne radiospectroscope. It wag estab- 
lished that Eu in phosphors is in bivalent state (gu +), and 
Gd and Tb are in the trivalent states (cd2+ and TD ae 


The ratio of nuclear magnetic momenta of putt and gut?? 
Card 1/2 nuciei was determined to pe 2.24 + 0.03 vy observing the 
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“TITLE: Application of Paramagnetic Resonance Method for Investigation 
of the Activator State in Phosphors (Primeneniye metoda para- 
magnitnogo rezonanss diya issledovaniya sostoyaniya aktivatora 
v fosforakh) 


superfine structure of Eu-t and a’* spegiras The values of 
nuclear magnetic momenta of Gal5? and Gd T were estimated to 
be approximately equal to 0.2 of nuclear magnetons. 


One Russian reforence is cited. 
INSTITUTION: Physical Institute im,Lebedev of the USSR Academy of Sciences. 
PRESENTED BY: 
SUBMITTED: No date indicated 


AVAILABLE: At the Library of Congress. 
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TITLE: A Determination of the Nuclear Moments of Ga1d> and Gai57 From 


the Hyperfine Structure of Paramagnetic Resonance (Opredeleniye 


yaderny kh momentov Ga155 i ga157 iz sverkhtonkoy struktury para- 
magnitnogo rezonansa) 


PERIODICAL: Zhurnal Eksperimental 'noy i Teoreticheskoy Fiziki, 1957 
Vol. 33, Nr 5, PP: 4116-1118 (USSR) 


ABSTRACT: The gadolinium gpectrum was recorded by means of a guperhetero- 
dyne radiospectroscope at 9383 MHz. The magnetic field was mea- 
sured by means of the proton resonance. A srs-Gd preparation 
was used for measuring the paramagnetic resonance, in which case 

Gal55 or Gal5T respectively» were found accumulated in enriched 
atate (~93%) in the test pieces- 
The following yesults were obtained: 

t 2 3/2 for Ga155 and galo7 


\xea"59) : |pceat97)| = 0,73 + 9109 


From a comparison of the decomposition of the hy perfine structure 
of srs - Gast and srs - But results: 


}ceur5) | : | coat?) | = 10,60 + 9,09 
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, A Betermination of the Huclear Moments of Ga155 and cal57 From 56-5-5/46 
the Hyperfine Structure of Parznagnetic Resonance. 


Let jt be assumed that 3,6 is the (theoretical value) of 
MEu a1), it hence results from the ratio measured? 


n(at55) | = 0,25 atomic magnetons 
iea??") | = 034 atomic magnetons 


There are 1 tabie, 1 figure, and 11 references; % of which are 
Slavic. 


ASSOCIATION: Physics Institute quneni P. N- Lebedev of AN USSR (Fizicheskiy 
institut im. P. N- Lepedeva Akademii nauk SSSR) 


SUBMITTED: May 11, 1997 


AVAILABLE: Library of Congress 
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ffects of the Interaction of the Resonance Fields 


TITLE: On the Nonlinear E 
in 8 Molecular Generator and Amplifier O nelineynykh effextakh 
yzaimodeystviya rezonansnykh poley v molekulyarnon generatore i 
usilitele) 


PERIODICAL: Znurnal Eksperimental'noy i TPeoretiche skoy Fiziki, 1957> Vol. 33, 
Hr 6 (12), ppe 1428 - 4430 (USSR) 


On the basis of the analysis of the polarizability of a quantum- 
~like system (which is at the same time in 2 resonance fields) the 
position of the possible frequencies of production ani amplifica- 


tion is investigated py the present paper by taking account of 
gaturation with respect to an auxiliary field. May this quatun 
system be asgumed to have 4 non-equidistant discrete spectrun. The 
frequencies A) and 


®, and @, are near the frequencies i - 
of the transitions between any 2 levels of the system, if one oF 
these 2 resonance levels is common to both fields. 


Just these le- 
vels are here described a8 resonance levels. At first an expression 
for the Fourier components of the average 


dipole monent in the here 
Card Af 3 investigated case of a gas is given. For the 


ABSTRACT: 


molecules of this gas 


APPROVED FOR RELEASE: 06/15/2000 


CIA-RDP86-00513R001343120010-6" 


a eRONee FOR RELEASE: 06/15/2000 


x 


ee ROP OC uon tence pa teneouroe 


56-6-16/47 
On the Nonlinear Effects of the Interaction of the Resonance Fielfs in 2 
lar Generator and -Amplifier 


the average time be tween 2 collisions is J ,. The disturbed Ha- 
miltonian is A(t) = H, + n@(t) with H(t) = P+ eX Lot ype pti a,t | 
and + summation must be carried out. An equation for the deternina- 
tion of the resonance portion of the density matrix D, an ansatz 
for the solution of this equation, and an expression for the reso- 
nance part of the dipole moments of the system are then given. The 
curve of absorption in general has 2 maxima. The relations for the 
determim tion of the position of these 2 maxima are also given. 

In the case under investigation the absorption curve has 2 approxi- 
mately equal maxima. In general, the real part of polarizability 
becomes equal to zero at 3 points. The formulae obtained lead to 
the following conclusions concerning a molecular generator and am- 
plifier when using auxiliary radiation: 4.) In the case of strong 
auxiliary radiation, the amplifier is able to work on 2 frequencies. 
2.) The molecular generator is excited on those frequencies for 
which the real part of polarizability ig equal to or nearly equal 
to zero. Consequently, oscillations in the generator type under 
investigation can occur on 3 frequencies, in which case the middle 
frequency is nonstable. The frequencies of the oscillations of the 
generator will depend on the frequency and also on the anplitude 
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Spin and Magnetic Moment of 5,3 radioactive isotope of Eu'*, 
(Sverkhton'kaya struktura paramagnetnogo rezonansa. Yadernyy 
spinot magnitnyy moment 5,3 - godichnogo radioaktivnogo izotopa 
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.Russian) 
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ABSTRACT: The present work investigates paramagnetic resonance in powdery 


phosphorus Sr6, which 498 activated with europium containing 

5,3 isotope Eu 52, Bull? was produced by irradiation of the natu- 
ral europium isotope Eul51 and Eul with reactor neutrons. On 
the occasion of this irradiation a mixture of the isotopes 


Rul? gul??, and Eu!?> (relative quota 19%, 17%, and 54%) was 
obtained. Next, the production of the phosphorus Srs activated 

by means of this isotope admixture is discussed. “he concentration 
of the europium in phosphorus amounted to ~10™". 


Paramagnetic resonance in this phosphorus sample was investigated 
on the frequency of 9343 Ke by means of a superheterodyne radio- 
Cara 1/3 spectros-cope. th 


e thus observed spectrum is shown in a drawing; 
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it consists of three series of hyperfine structure com onents 

which are caused by the nuclei of Buld1, Euld2, and Bu 53, The 
apectrum corresponds to the only electron transition M = 1 2 -1/2. 
Series I consists of the most intense lines caused by Bu » the 
less intense series belongs to Eu! , and the least intense series 
III belongs to the radioactive isotope Buld2, The magnetic field 
was measured by means of proton resonance. 


The series I and II each have 6 componentg which corresponds to 
the nuclear spinsI = 5/2 of Eu'51 and Eu and the total sepa- 
rations in these series furnish the value 164/My53 = 2,24 for the 


ratio of the magnetic moments of the nuclei of Rul?! and gul??, 
As a result of overlapping with the lines of Eu151 not all com- 
ponents were dissolved in the series. Fully dissolved were the 
lines 14,225; 14,160; 14,290, and 14,416 ke. The relative distances 
between these lines indicate the nuclear spin I = 3 of the Buld2, 
Some more arguments in favor of the value I = 3 are given. Next, 

a formula for the frequencies of the observed spectrum is written 
down. Comparison of the observed frequencies with this formula 
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furnishes the values g = 1,992 + 0,0013 Aisa = 0,064 + 0,002 ke 
(according to the frequency scale of proton resonance); hiso = 
= (13,9 + 0,1).1074 
structure constant A - Total hyperfine separation is proportional 


to the magnetic moments Anong others Myc, =» 2,03 nuclear magnetons 
are found. 


oan! for the g-factor and for the hyperfine 
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ABSTRACT: Microwave rotational spectrum of ethyl chloride 
(C5H Gl) was first described in 1954 (Referencel)- An approx- 
rotational constant A for the Coli Cl 
e moment HF, were given 


recise deter- 
the 


imate value of the 
molecule and the value of the dipol 


in Ref 2. The present paper reports a more Pp 
mination of A from transitions related to changes of 
dipole moment Hy, - For this purpose, the transitions 


A+ Cc) and 19,7” Lio Sf 6) 


Oo hiv 
be most convenient. The first 0 
the region of %6 O00 Mc/s and the s 
region. The ethyl chloride spectrum was found to be very rich 
in lines in the range from 25 000 to 42 000 Mc/s. The lines of 
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the g-branch from I = 1 40 L= 9 lie in this range- The 
Q-branch was identified graphically py a nethod des pied in 
the present note» The value of A for the Cotigot molecule 
obtained from the transition 161 tio is 31 337-6 + 0.5 hic/s 
and the value of A obtained from the O99 7 411 transition 


ig 31 326.4 Mc/s. Since the hyperfine structure of she 
O90 ~? 1,4 transition Was not fully resolved, the value of A 


obtained from the 1617 lio sransition is the more reliable. 


from the transitions considered here the value of the rotational 
constant GC was found to be 4 961.6 “c/s, which agrees with 


the value reported in Ref 1. The rotational constant A for 
the CoH oi?! was found to pe 31 285-7 Mc/s: Mable 1 on 


p 522 gives the frequencies of the lini lio transition 


lines for yarious values of F. Mable 2 gives the calculated 
(second column) and experimental (third column) valu of 
rotational constants A, B and C for the 
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dipole moment ue 


Table 2 shows good agreement between 


nd calculated values. The value of the 
was found from the Stark splitting of the 
C0 toi transition. 
1.745 D+ 1.2% . 
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PERIODICaL: Optike 4 Spektroskopiye 1958, vol 5, Hr 5, pp 530-534 (USSR) 


AESTRACT:  CHyGeHig was prepared by Vzenkeva by the mothod described in Rof 2. 

This compound is 4 colourless liquid boiling at -239C. 1 doas not 
react with the material of the absorpuion cell. The rotational spectrus 
of CHgGels 35 studied using 4 radiospectroscope with 100 ke/s 
Stark-modulation- Transitions J = O31 (A™1.-7 a),J = 172 (~A~6.9 ust} 
wera studied in an absorption cell # ™ long and 6 x 12 mu in cross~ 
section. Thed = 3-94 transition (Aw 4.4% lm) was studied using 4 
radios pectros cope for millimetre wavelengths (Ref 5) in an absorption 
cell 50 cm long and 3.6 x 7.2 ua in cross-section. The spectrum 725 
obtained 2% tho teaporature of dry ice. The lines of cl2u.GeHz ware 
observed on 4n oscillograph screen. The ChoHzGeHs spectrum Was 
observed using 2 synchronous detector and an elactronic potentiows*2r 
EPP-09. Tho fraquencies were measured using 2 qa se standard ori 45 
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auxiliary gener? or wnich was working 3% a iraquency ach higher thar 
Gao Quartz stancard. The quartz standard Was checked using standard 
frequency sranswissions by radio- Tavle l gives the axperiaantal 
frequoncies of the observed lines (in uc/s)- Table 2 givas ~he veluos 
of the rotational constant B (iu uie/s) and the wmoients of jrertia 15 
(in ghowic units % R2) for various {sotopic combinations of CH.,ueb g » 
the experinentél results reported h the U--Ge seperation 
can be calculated exactly. Lvs value is l- &. To dgtarmine other 
bond lengths and angles it is necessary %o replace partially nydrogeR 


py deuterium jn CH-=GoHz. The authors found that, sf the structurel 
parameters of CHzSiHs (given in Ref 6) are used to calculate the 
rotational constants of CHzGeH3, then the values calculated in this 
way differ only by 5 He/s frow those reported in she present paper. 
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The dipole moment of CHyGoHg was calculated an fount +0 be 0.67 Devye 
units. The mclear quadruple coupling for cl2H.ce7 Hs 4g less than 
lMe/s. The suallness of this valua is due to the covalent natura 
of the 0--Ge vond. The potontial vacrier %o internal rotation in 
CHsGeHs is 580 cut. There is 1 figure, 2 tubles aud 7 referenced, 
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The table given above contains values of the phair ange 
for various isotopic combinations of Be ee piace Paes 
ted (v 2 1) states. Observation of line var ee 
aul tions made it possible to determine the distance aoe 
cere & be equal to 1.946 2 0.001 R. From the stuty 9 8 
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Stark effect of the Cl“HzGe’4Hz line the value of the dipole 

moment of molecules was found to be w= 0.67 * 1.5% debyes. 
Measurement of the relative intensities of the lines of the 

ground (v = 0) and the first excited (v = 1) torsional states 
yielded value of the frequency of tor#ional vibrations, v = 195 cml, 
Assuming that the potential barrier is of cosine form, the barrier 
height wae found to be Vo = 585 aut. Spectrum of the studied 
molecule was measured using & radio-spectroscope with Stark-modulation. § 
The line frequencies were measured with a quartz generator. 

CHzGeHz was prepared in the Physical Institute imeni P.N. Lebedev of 
the Academy of Sciences of the U.S.S.R. by Go Ya. Vzenkova by the 
method developed by V.A. Ponomarenko and G. Ya. Vzenkova (Ref 1), 

and the present authors thank the latter two people for their help. 
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Vol 34, Mr 2, on 513 - 514 (USSR) 


ABSTRACT: First three works dealing with the same subject are mentioned. 

The authora investigated in detail this spectrum at a fre- 

quency of 37860 mesacycles. The behavior of the energy leveis 

with an external magnetic field being present is described 

by an Hamiltonian mentioned here. The microstructure was in- 

vestigated of a corundum monocrystal which contained chromiun 

in 1000-fold dilution. The position of the lines was measured 

for two orientations of the crygtal in the external magnetic 

eels 1) he trigonal axis Z| if; 2) the trigonal axis , os 
Card 1/3 Ziif. In the first mentioned case three absorption lines vere 
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noticed which cerrespond to the transitions between the levels 
with the following values for H: 1) -3/2 <> -1/2; 2) -1/2 <> 

>+1/2; 3) 41/2 a» 43/2. In thé second case the enercy states 
Ey» Es > €, form a mixture of states of various M_. Al- 
tosether 6 aosorption lines were observed of which the first 
three have an intensity which is smaller by two orders of 
nagnitude than the last three. From the position of these 
lines the values of the constants in the spin Haniltonian 

were determined. Proceeding from these values the position 

of all lines was computed. The experimental values coincide 
well with those computed. the spin-lattice PTeAser on time 

T, obviously has the order of magnitude 107° sec. ‘the hyper- 
-microstructure wag aye aoered by means of a sample contain- 
ing chromium in form of 95 % Jo cr); the dilution was 1 : 10000. 
The hyper-microstructre is only well dissolved in the case 

of the line -1/2 <> + 1/2 with parallel orientation and in 
that oz the line E, <-> €, with vertical orientation. There 
are 4 components which corréspond to the various projections 
of the nuclear spin (I = 3/2). The components do not have 

the same distance: ‘the distance between the tvo inner 
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TaTiiss Gn a Jolecular Amplifier and on a Generator on tne 22525 c- 
Sub-fillimeter “Iaves (O molekulyernoa usilitele 1 
generatore na gubmililimetrovykh volnakh } 


PeRTUDICAL: Shurnal exsperimental 'noy teoretichuskoy fiziki, 19338, 


i te 
Vol. 34, iir 6, pp. 1558-1655 (USSR) 


ABSTRACT: This paper discusses the ossivility of constructing such a 
2 . tay 
molecular emplifier and generator oy using @mmonia i Lecules. ; 
ine rotational transitions of the SH, molecule: n wne 


region cf the sub-millimeter waves, and they may be used for 
the construction of a molecular amplifier ani generator. The 
retation transitions are classified simultantously with the 

inversion levels. Fors the eonstructiscn of the amplifier tne 

author used @ device in which the valiation {ahich coscs out 
from one of the mouthpieces (rupor)) ¢rossss sane nolecular 

beams and then enters the other mouthpiece. An sxpression is 
given for the coefficient of tha negative absorption. For the 
construction of 4 molecular generator (which can be used as & 

Card 1/2 resonator) 2 plane-parallel mirrors may be used. An expression 
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On a Molecular Amplifier end on a Generator on SOV /56-34-6-49/51 
the Basis of Sum-Millimeter Waves 


is derived for the Q-factor of such a system. At last, an 
expression for the self-excitation is given. 
There is 1 figure. 
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so0v/56-34-6-50/51 


AUTHORS : Zverev, Ge if4, KXorniyenko, L. S.; Manenkov, &+ Aey 

TITLE: A Paramagnetic Amplifier and Generator on the Basis of Chromic 
Corundum (Paramagnitnyy usilitel' i generator na khromovonm 
korunde ) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol. 34, Nr 6, pp. 1660-1661 (USSR) 


ABSTRACT: The spectrum of Ge in corundum was investigated in previous 
papers (Refs 6-9). The ion cr?* within the corundum is placed 
jin an axial electromagnetic field which splits up the spin 
quadruplet of the lower ginglet orbital level into 2 dublets 
with the distance 2D = - 0,3824 en=! between them. For the 
construction of the paramagnetic amplifier the authors use 
the levels which (in the case that the crystal axis is orient- 
ated parallelly to the external constant paramagnetic field) 
are characterized by the quantum numbers M = 3/2, + 4/2. if 
the crystal axis is turned the states are intermixed and the 

Card 1/2 transitions between all 3 levels are allowed. The levels 
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A Paramagnetic Amplifier and Generator on the Beis of Chromic Corundum 


ASSOCIATION: 


SUBMITTED: 


Card 2/2 


M = - 1/2, 1/2 are used for the amplification and the auxil- 
iary radiations excitate the transitions between the levels 
M = 1/2, -3/2. The frequency at which the amplification 

(or the generation) is carried out is equal to ~3000 mega- 
cycles and the frequency of the auxiliary radiation was equal 
to ~15000 megacycles. At T ~ 2°K the System was excitated 
by itself and changed over to the function of a generator. 
The exact data concerning this amplifier will be published 
later. The authors thank A. I. Shal'nikov for his help in 
carrying out the experiments at low temperatures. There are. 
1 figure and 10 references, 6 of which are Soviet. 


Fizicheskiy institut im. P.N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P.N. Lebedev. AS USSR) 


) 
April 1, 1958 
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2479 00 S0V/120-59-5~24/46 
AUTHOR; Kaytmazov,.S.D. and Prokhorov, A.M. 


TITLE: Resonators for the Obsorvation of Eloctron Paramagnetic 
Resonance at Low Temperatures 


PERIODICAL: Pribory i tekhnika eksperimenta, 1959, Nr 5, 
pp 107 - 110 (USSR) 


ABSTRACT: Resonators are described which may be used for the 
observation of electron paramagnetic resonance at low 
temperature in the centimetre (A = 2.5 and i = 3.2 cm) 
and decimetre Wavelength ranges. The resonators had to 
Satisfy the following conditions. 

1) They should be small enough to be placed in a standard 

l-litre dewar (internal diameter 60 mm). 

2) It should be possible to place the specimen in the 

cooled resonator and to change specimens conveniently and 

rapidly in a cooled resonator. 

5) It should be possible to study unstable Specimens in 

Sealed-off quartz containers. 

4) <t Should be possible ty tune the resonator in Situ. 

5) It should be possible to rotate the Specimen relative 
Cardl/3 to the direction of the magnetic field, which is necessSar 
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66373 
S0V/120-59-5~24/ 46 
rvation of Electron Paramagnetic Resonance at 


Resonators for the obse 


Low Temperatures 
jn studying anisotropic materials - Since it is impossible 
to satisfy conditions 2; 5 and & at the same time in the 
rectangular resonator, @ cylindrical resonator working with 


the Hoy wave was chosen (Figure 1, ). The resonator 


is excited through the coupling h and the enersy is fed 
jn through the rectaggubr waveguide 5 having a cross- 
section of 17 x 8 mm. in the upper part, the waveguide 
and a tube for the specimen are sealed int f the 
dewar 6 - +s tuned by displaci 

piston 13» i 
designed for 
decimetre range- 
resonator i 
and polishe 
The overall v 


h = 2.5 + Figure 2 show 


In this case, 
The inner § re silver-plated 


olume O 
vacuated throus 
The distance between 


The resonator is o 

supplied by the coaxial lines h 

the end of the central conductor la and the receiver nead 
2 is about 10 mn. Two resonators have been built, ar 


Card2/3 


A R ED . 
E 
/ / 


“| : tae 
1 i —— $l se! 


7 Bin le FOR RELEASE: 06/15/2000 


ORO ene re seneuunee 
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Resonators for the Observation of Electron Paramagnetic Resonance at 
Low Temperatures 


for = 22.8 cm with a central conductor 53 mn long and 
the other for % = 35 and 11.6 cm, with the central 
conductor 83.5 mm long. G.V- Mishukoy is thanked for 
for the mechanical design of the resonators. 

There are 2 figures and & references, 3 of which are 
Soviet and 1 English. 
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In a corundun single crystal which contains admixtures of 
cobalt, the Lines of the 


the cobalt 
9800 and 3 
structure 


jon were dete 
7500 megacycle 
of 8 component 
the nucleus C 


of the above-mentioned f 
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gtructure gas not invest 
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P a+. 
The Blectron Paramagnetic Resonance of Co in Corundum 
(measured in the center of the line) have the values 
2, = 2,27 and & ~*~ 4.95. Besides an intense line, some faint 
Lines are observed which have the nyperfine strugture char- 
acteristic of cobalt. in contrast to the jons Cr 5 Fe’, yot 
the ion coet has a noticeably Longer relaxation 
effect takes place 


jin corundun, o 
4 fT = 4.2 % the saturation 
ation of thig snort 


time, gince 4 =5 
at powers of wid We This is 4 transl 
letter. 
ASSOCIATION: Institut yadernoy fiziki Moskovakoge gosudaratwemoco univergiteta 
(Institute of Nuclear physics of Moscow State University) 
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TITLE: A paramagnetic amplifier and Generator vith Fe’*-Ions in 


Corundum (paramagnitnyy usilitel’ 4 generator na ionakh Fe 
y korunde 


PERIODICAL: ghurnal ekeperimental!noy i teoreticheskoy fizikiy 4959» 
Yo 36, NF 3, PP 919-920 (USSR) 


ABSTRACT: In this npetter +0 the Editor" the authors publish she results 
obtained py their investigations of the possibility of bro- 


+ 

ducing & Fe? -ion amplifier and -generator- The electron 
gpectrun of the paramagnetic re gonance of these ions in +ne 
A1,0 -lattice has already peen investigated in @ previous 


paper (ref g). The Fe’ *-ion jg in the g-state and has the 
electron spin 5 = 5/23 in corundum 4t forms two noneqivalen* 


of these systems are discussed. For the distance of the 
3 doublets of the 6 spin jevels of the individual systems in 


cara 1/2 the absence of the external magnetic field the values 
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0.39 and 0.62 an 
spectral lines at 
lowest spin 
nich the magn 
e, the sign 0 
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numbers M = 

with M = -3/2s 

radiation petw 
Amplification 

3,2 cm wave 

magnetic field had an in 
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oncluded that the 
fields splits UP to 
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he spin 
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tion the levels 
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There are g references, 2 of which aré Soviet. 
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AUTHORS: Kay tmazovs SS. Dey vrokhorovs Ay Uy 


TITLE: Electron paramagnetic Resonance spectra of Frozen-in oH-radicals 
(Spektry elektronnog°e paramagni tnoge rezonansa zamorozhennykh 
radikelov CH) 


PERIODICAL: ghurnal eksperimental! N0y i teore ticheskoy fiziki, 1959, Vol 36, 
tr 4+ PP 4331-1332 (d5SR) 


ABSTRACT: The authors already investigated the electron paramagnetic 
resonance (e.p-re) spectra of radicals in H,0- and Ne ea ae in 


electric discharges and also reported results (Refs 4,2). In the 
present nLetter to the maitor” they give & short report on in- 
vestigations of such spectra which nad peen recorded duriné the 
uitreviolet jrragiation of frozen-in H05 (att # 17 K)- Irradia- 


tion was carried out by means of 2 mercury vapor 1amp of the 
gvpSh-1000 tyPe: That OH was concerned in the case of the radicals 
recorded #48 concluded from the fact thet in the spectrum no 


found. AS the spectrum did not depend on the acid concentration 


cara 1/2 in the aqueous aouution (5 - 98%), it could be assumed that no 


APP 
ROVED FOR RELEASE: 06/15/2000 


CIA- 
RDP86-00513R001343120010-6" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120010-6 


30V/56-36-4-67/70 


'Slectron Paramagnetic Resonance Spectra of Frozen-in OH-radicals 


ASSOCIATION: 
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secondary reactions occurred. The e.p.r. spectra were recorded 
at the frequencies 12000, 9400, 2600, 1300, and 850 megacycles; 
the spectra showed agreement with those recorded in discharges. 
At 850 megacycles a doublet with a distance of (12 = *)¢ 
between the components was found. At 12000 megacycles a figure 
shows the absorption line. The shape of the line may well be 
explained by assuming the existence of an anisotropic widening 
and a hyperfine splitting. There are 1 figure and 3 references, 
1 of which is Soviet. 


Pizicheskiy institut im. P. N. Lebedeva Akademii nauk S558 
(Physics Institute imeni P. N. Lebedev of the Academy of Sci- 
ences, USSR) 


February 12, 1959 
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PROKHOROV, A. Mes TRAPEZNIKOV, Z- Ac, ANTONOV=ROMANOVSKIY, V. Wo, and DUBININ, V. Ge 


Detection of Ionization of Eut*+in the Phosphor SrS-Eu, Sm 
py the Paramagnetic Resonance Absorption Method 


VY. Ve Antonov-Romanovsky V. Ge Dubinin, A. M- Prokhorov, Z. As Trapeznikova, and 
M. V. Fock, P. Ne Lebedev Physical Institute, Academy of Sciences of the UeSeSeRey 
Moscow, UeS See 


When the phosphor SrS-Eu, Sm is under excitation, the paramagnetic absorption 
caused by Bu’’ ions decreases appreciably (approximately to 15%). Decrease of the 
amount of Busduring excitation mey depend either on electron trapping py Eu4sion 
or on its further Sonization, 1e@e, on its transition to 4 trivalent state. The 
second alternative seems to be the most probable. 


Report presented at the 117th Meeting of the Electrochemical Society, Chicago, 
1=5 May 198. 
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ae authors!. Lecture 


TITLE? * quantum Radio-physic 
PERIODICAL: Veatnik Akademit nauk SSSR, 4960, Noe 4, PPe 410-119 
¢; The practical application of quantum radio-phyeics for the generation 

and amplification of electromechanicel wave at the Fizicheskiy 

~N. Lebedeva Akademii nauk SSS 
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Quantum Radio-physics = Authors’! Lecture s/030/60/000/04/15/028 
6 B022/B007 
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generator for the emission of a beam of ammonia molecules with negative tempera~ 
ture is shown in Fig. 2 and the generator dtself in Figs 3° The generator 
consists of three main parts, namely the source of the molecule beam,/ th \ 
sorting system in form of a cylindrical condenser, and the oscillation circuit - 

a so~called cavity resonator frequently used in the range of centimeter waves, 

and characterized by an exceedingly high frequency gtability. As working material 
orystale are used in molecular amplifiers, which contain paramagnetic ions, , 
which was first suggested by Ye.K. Zavoyskiy. The scheme of such an anplifier 

4g shown in Fig. 4. Por the purpose of obtaining a negative temperature in the 
paramagnetic crystals, an auxiliary radiation is used (Fig. 5). The paramagnetic 
-amplifiers are able to work at the. temperature of liquid helium (T = 4.2°K). The 
possibility is, however, pointed out of using parameter amplifiers. A para-. 
magnetic amplifier without magnet and eryostat is shown in Figo 6. Methods of 
obtaining negative temperatures in semiconductor systems are developed, investiga- 
tions are carried out in the region of submillimeter waves, and experiments with 
respect to the increase in the sensitivity of receivers are made, in which VS 
molecular amplifiers were used. There are 6 figures. ; vA 
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AUTHORS: Zverev, G.M., .Korniyenko, L.S., Prokhorov, A.M 


TITLE: Investigation of electron paramagnetic resonance of iron-group jon: 
in corundum 


PERIODICAL: Referativnyy ghurnal. ‘Fizika, no, li, 1961, 1%, abstract 11V267 (V 
sb, "Paramagnitn. rezonans . Kazan', Kazansk. un-t, 1960, 7) 


TEXT: The electron paramagnetic resonance Cr and Cu ions in jX 
the corundum lattice was experimentally 4 frequency (40 ,000- 

10 ,000 Meps) end temperature (290°-1.7°K) range. spectra were give: 

a pertinent { and the values of the spin Hamiltonian 
constants were a ‘ amagnetic resonance of Cu ions in corundum 

was not detected. dum were determined, and 
relaxation times at liquid He temperature were e The feasibility of 

using Cr and Fe ions in corundum to design paramagnetic amplifiers was experimen - 

tally demonstrated. 


[Abstracter' 3 note: Complete translation | 
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Prokhorov, A.M.» and Shipulo, G.P. 
5-apectroscopic Investigation 
FP. BN( CH3) olecules 
Nr 3, p +19 (USSR) 


PERIODICAL: Optika 4 spektroskoplya, 1960, Vol 8, 

ABSTRACT: The F3.BNH3 and F3BN(CH3)3 molecules. have the 
configurations of symmetrical tops. Their rotational 
spectra were investiga e authors in the vapour 
phase using a. ra 
molecular modulation and an abso 
standing tempera 0 0c. No absorption Lines 
of F3 BNH3 were found in the region 
in the vapour phase this molecul 
into BF3 and NH3. 
rotational transitions 

7000-3 5000 Mc/s. 
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TITLE: 


Card value {for F3 2 
1/2 was reported as B= 1 30 Me/s (Ref 1)). For the 2—3 
transition of F3BN(CH3)3 the dipole moment was estimated 
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magnetic Resonance of a 


Mhe Spectrum of the Electron Paramag 
Free Radical,;| Obtained by Trradiation of Hy With Uitravio- 
\\ 


Zhurnal fizicheskoy khimii, 4960, Vol 34, Nr 1» PP 227 - 228 


(USSR) 
r (Ref 1), the authors, together with 
A. Bo Taentsipers investigated the electron paramagnetic re- 


sonance (epr) spectra of radicals which they obtained by _ 
freezing-in the products of the electric discharge in H,0- a 
and H)05~VaPor- Because of the high energy of t 


which was able to separate various ponds, the radical formed 
could not be jaentified. The authors now deal with the jrradia- 
tion of 98% H,0, with the ultraviolet light of 6 mercury lampd 


of the type sypsn-1000 (1000 w) at freezing temperature of 
-H-bond is 110 kcal/mol, which 


vantum of 2600 R, and as the spectrum 


of the mercury lamp used does not oont 
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The Spectrum of the Electron Paramagnetic s/076/60/034/01/040/044 

Resonance of a Free Radical, Obtained by B004/B007 

Irradiation of H05 With Ultraviolet Light 
ness, the formation of HO’- and H°’-radicals is considered to 
be improbable. The authors assume that they observed OH’- 
radicals, the formation of which is possible on the basis of 
the energy of the Q-Q-bond in H595° Figure 1 shows the epr 


spectrum at 12,000 megacyoles of the radical formed in the dis- 
charge and that formed during UV-irradiation. The congruence 
of both spectra confirms the formation of the OH’ -radical. At 
850 megacycles 4 doublet (Fig 2) is formed, which is due to 
the superfine structure of the proton. This doubjet undergoes 
a change after heating and renewed cooling to 77 K (Fig 2). 
No explanation of this phenomenon has as yet been found. The 
concentration of the free radical in a sample jrradiated for 
10 hrs was 5%, it was less in the case of samples irradiated 
for shorter periods. The authors expect to be able to attain 
even higher concentrations if the duration of irradiation is 
further increased. There are 2 figures and 4 references, 1 of 
which is Soviet. 


[hyesew nab am FW: ethede OS SSS 


2 


A . 
PPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120010-6" 


_"APPROVED FOR RELEASE 


Ps 


: wt aed CIA-RDP86-00513R001343120010-6 


: a 4 % {ho Lh , fe Pp) U f.. fr. 


82920 
3/056 60/038/02/21/061 
B006/B011 


ZY. 70700 


AUTHORS: gverev, Ge Mes Prokhorov, Ae M- 


TITLE: Investigation of the Spectrum of Electron Paramagnetic 
Resonance of y+ in Corundum 

PERIODICAL: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, 1960, 
Vol. 38, Noo 25 PPe 449-454 


TEXT; A previous paper (Ref. 1) had already reported on the investigations 
of the electron parama netic resonance spectrum in a corundum single crys~ 
tal containing 0.13% yot. The present paper offers detailed information, 
and first of all, an interpretation of experinental results by the aid of 
the spin Hamiltonian, which describes the behavior of the three lowest 
energy levels in the magnetic field. fhe introduction offers several data 
concerning the free yo+ ion and the vanadium ion inserted in the crystal 
structure of Als0z» and a few general structural problems are discussed. 


The splitting of the lowest energy level of the yr jon in fields of aif- 
ferent symmetry had already been investigated to explain the magne tic 
behavior of vanadium alum. The level degeneration is schematically re- aa 
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presented in Fig. 1 and is discussed (level splitting into a singlet ana 
two triplets). The spin-orbit interaction gives rise to a further split- 
‘ting of the lower spin triplet into a singlet and a doublet (Refs. 4-6). 
The degeneration of the spin triplet is, however, completely eliminated 
on the contamination of a orystal with rhombic symmetry = which in fact 
occurs with corundum. Since already at room temperature, and all the more 
at lower temperatures, all of the energy levels except for the lowest are 
not populated, only the lower three spin levels are of interest for the 
electron paramagnetic resonance. Transitions among these three spin levels 
can be observed by the method of the electron paramagnetic resonance. 
Fig. 3 shows the picture of such a resonance line of the V3+ ion in 
Coruandum at V = 37,450 Mc/sec, T = 4,2°K. There were also 


cr?* and Fe?* jons in corundum, but their concentration did not exceed ' 
0.001%. Measurements had already been made in a wide frequency range 

ee = 39,000 Mc/sec) at helium temperature. Such a resonance line 

Fig. 3) consisted of eight hyperfine structural components each, which a 


is indicative of a nuclear spin of the vy?! of I = 7/2. The Hamiltonian 
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by which the experimental results were studied, reads 


Ata 2 


x a12 
a DS” + &, BH, $ + 6, B(H, S +H8 =" + AS T 


yey al, + B($'i ~ s oe u(§'? -S 


t 

her 
at At as 

where Sy 7 sy > and 5, are the projections of the effective electron 


“nA 


A “a 
spin, Tyo I_, and I, the projections of the nuclear spin, a) He» and 


y 
H, the projections of the field strength vector, 8, and g, the factors 


of the spectroscopic splitting, f§ the Bohr magneton, D the constant 

of primary splitting, E the constant of the rhombic field; A and B are 
constants of the hyperfine structure, The constants of the Hamiltonian 
were found by the authors to be 


By, = 1-915 + 0.002; D = (7.0 + 0.3) ae 1Al = (0.959 + 0.005) 010°"om 


[zl< 107%em"*, The results are discussed. The authors finally thank 


Ao Ae Popova, Ro Pe Bashuk, and A. S. Bebchuk for their assistance. 
There are 4 figures and 11 references: 5 Soviet, 2 Dutch, 2 British, and 
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Spin-lattice relaxation in chromium corun 
teor.fiz. 38 no.3:729-733 Mr '60. (MIRA 13:7) 


1. Fizicheskty institut im. P.N.Lebedeva Akademii nauk 
SSSE, 
(Huclear magnetic resonance) 
(Corundum) 
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AUTHORS Korniyenko,» Le 8-, Prokhorov) A. M; 


n Paramagnetic Resonance of the ei” Ton in Corundus 


PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, 1960, a 
Vol. 38, No. 5, pp: 1651 - 1652 


TITLE? Electro 


TEXT: Electron paramagnetic resonance of mi? ions has hitherto been 
observed only in jron-titanius alus- The authors stressed the aiffi- 
culties of interpreting the results obtained. In the present work, the 
authors have found e-p-T> in pirt jons at the temperature of liquid 
helium. These jons were {somorphous ly introduced into A1,03- Three 
mean titanium concentration of some hundredths athe were 
One slightly asymmetric e po: line 
pehavior of this line with 4 change of the 
angle ® between the direction of a the trigonal 
neoretically 8 tudied with 


aris of. the electric field of the crystal is % 
the spin Hamiltonian, alculated and estimated to 


samples having & 
examined at a 
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in Corundum B006/3063 


be B, * 1.067 + 0.001 and &,;= 0.1, respectively. The @.p,r. line width of 


mot ions in corundum at 6 = 0° was determined to be 50 oe, The Shape and 
width of this line do not change when temperature drops to 1.55°K, An 
investigation of the dependence of the line width on @ shows a considerable IN 
deviation. from the law AZ «= hAv/g s WhereAd «= const/cos 8 holds. The line \ 
ia considerably broadened by heating the sample at about 9°K, Thus, one 


obtains a spin-lattice relaxation time of ~5.1078 sec at this temperature. 


As is shown by measurements of 4.2°K (~1074 sec) and 1.55°K (~107! sec), 
the relaxation time ia highly temperature-dependent also in this case. The 


ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo uni- 
versiteta (Institute of Nuclear Physics of Moscow State 
University) 

SUBMITTED: March 21, 1960 
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AUTHORS: Zverev, G. Mey Prokhorov, A. M. 


TITLE: Electron Paramagnetic Hexonsase ond Spin Lattice Relaxation 
of the coe* Ion in Corundun ya 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1966, 
Vol. 39, No. 1 (7), pp. 57-63 
TEXT: The purpose of the present work was an investigation of the 


electron paramagnetic resonance of the cot jon in corundum, its 
theoretical interpretation, and a determination of the spin lattice 


relaxation time. The energy levels of the co** ion which, as a free ion 


in the ground state, has a 4p term corresponding to the za! configura- 
tion, are split in the corundum crystal by the Stark effect of the 
electric field of the neighboring ions. The electric field in the 
crystal is formed by the 0*7 octahedron, and has mainly cubic symmetry 


with slight trigonal impurities. The behavior of the Co** ion in the 
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crystal field, and the splitting of the line are investigated in the 

introduction. The experimental results are then mentioned (Which have ' 
partly already been published in Ref. 8). The spectrum of the electron 

paramagnetic resonance of Goct was investigated at 4.2°K, It consists of 

two groups of strong lines which show eight hyperfine-satructure components 


(I=7/2 for co”), and some groups of weak lines characteristic of cobalt \ 


hyperfine-structure. The intensities of all lines diminish with decreas~ 
ing temperature; that means that the lines are due to transitions between 
levels of the lower Kramers doublet. For the constants of the spin 
Hamiltonian of the lines 9000 and 38000 Mc/sec, the following velues 

were found: 


Line I 

g, = 26292 + 0.001 g, = 4.947 + 0.003 

A = 3.24 + 0.01 B = 9.72 + 0.05 

Line II 

g, = 2-808 + 0.003 g,= 4.855 + 0.005 

A = 2.08 + 0.09 B= 15.10 40.11 (A and Bin 10° cn’) 
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Fig. 1 shows lines I and II for parallel orientation, the magnetic field 
increasing from left to right. The lines I and II belong to different 


non-equivalent ion systems. The existence of the two ion systems of co** , 
in corundum is then discussed on the basis of the lattice system shown in na 
Fig. 2. At the same time, brief mention is made of the calculation of the 
hyperfine structure constants A and B. The spin lattice relaxation 


time T, in corundum for a cobalt concentration of 107-4 at helium 


temperature was determined by the method of saturation of the resonance 


lines, At 4.2°K, v, was found to We 1 sec which is abnormally high, 


while, at 22°K it was only 3.107° sec, Fig. 3 shows the temperature 


dependence of T° From 1.8 to 4.2°K, T; is inversely proportional to 


temperature. Some details of the experimental method, and the temperature 
dependence of T, are discussed at length. The authors thank P. N. Bashuk 
and A. S. Sebchuk for preparation of the samples and L. S. Kornivenko 
for discussions. There are 3 figures and 16 references: 4 Soviet, 

9 American, 1 Dutch, and 2 British. 
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AUTHORS: Zverev, Ge Mey Prokhorov, A. M. 7, 

rr rernennnemmaremraanteearn arse My y 
TITLE: Electron Paramagnetic Resonancevof Vanadium in Rutile * 
PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 14 


Vol. 39, No. 1(7), pp. 222-223 


TEXT: In TiOg containing a 0.01% vanadium impurity the authors 

detected an electron paramagnetic resonance (e.p.r.) spectrum that 

consisted of two lines showing a hyperfine structure (split into eight 

components) characteristic of v1 (nuclear spin 7/2). For S = 1/2 and 3 


I = 7/2 the e.p.r. spectrum of vanadium is represented by the spin 
Hy a A AA 


A A A A a 
Hamiltonian @& = gyPHyS, + 8yBHySy + @zBHzSz + AxIxSx + AylySy + AoT Sai 
where g - anisotropy factor of the spectroscopic splitting, A - constant 
of-hyperfine structure, and B - Bohr magneton; 2 is in _the tetra, onal 
axis, and x and y run parallel with the directions (1 10] and fia . The 
following values were determined for the Hamiltonian constants at 77°K 
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and 9800 Mc/sec: gy 
Ay = 1441540.07, Ay 


given in 1073cm71. Other frequencies and temperatures yielded the same 
results, i.e., the constants were practically independent of temperature 
and frequency. At room temperature vanadium showed no e.p.r. in rutile. 
The lines became narrower with dropping temperature, and at 90°K their 
width was 3.5 oe, after which it remained constant. This width is 
supposed to be due to spin-spin interaction of paramagnetic vanadium 
ions. The spin-lattice relaxation of vanadium ions in rutile was 
measured by the method of continuous saturation. At 4.2°K it was 
2.10-lsec, and at 90°K, 6.10-Ssec. In the case of saturation, a line 
broadening was found at 90°K, which confirmed the above-mentioned 
assumption on the nature of the line width. All experiments indicate 
that vanadium is incorporated in the rutile lattice in the form of v4+ 
ions. R. P. Bashuk and A. S. Bebchuk are thanked for having supplied 
the specimens used. There are 3 non-Soviet references. 
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1.95510.001, By = 1.91340.001, g, = 1.912 0.001; 
3.09t0.03, and A, = 4.4110.03. Ay, Ay» and A, are 4 


Card 2/5 


arb 
Wy 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120010-6" 


SS SSEABIERDES SORTS 


"APPROVED FOR RELEASE: 06/15/2000 


EINAYE SHEN Sai fal pees eae ee 


CRON BRR RR SIRES Faas 
Cee gare Fe Vanes Ian 


CIA-RDP86-00513R001343120010-6 


er eh eee 


a 


83758 


s/056/60/039/003/005/049 
2Y, £600 (1938, 7288, Hl ?) 3004 /BO60 


AUTHORS: gverev, G. M.; Prokhorov; A. M. 
Zverev, GS) 
TITLE: The Cross Spin Relaxation in the Hyperfine eee ye the 


ectron Paramagnetic Resonance of Co in Corundum 
oe 


El 


\e 


PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, 1960, 
Jol. 39, No. 3 (9)s PR- 545 - 947 


TEXT: The authors discuss the effect of cross relaxation (refs. 1-4) 
occurring in spin systems with little aiffering resonance frequencies. 
They studied the cross spin relaxation of transitions corresponding to 
different projections of the nuclear spin. The corundum sample used 
contained 10-2 % of Co, the time T, of the spin-lattice relaxation was 
1.2 sec at 4.2K. The trigonal axis of the erystal was parallel to 
(outer magnetic field), the width of the individual components of the 
hyperfine structure was 7.5 oersteds, the distance between the 
components was 30 oersteds. The sample was placed snto a resonator which 
was modulated to two close frequencies Y4 and Y¥2 ~ 9200 Mc/sec. The 
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Resonance of Co2+ in Corundum 


Lines of the electron paramagnetic resonance were observed at the 

frequency v4 by means of a superheterodyne radiospectroscope. The 

frequency V2 supplied the saturation pulse. The restoration of the line 
intensity after switching off the saturation pulse was recorded by means 

of a cinematographic camera..A figure illustrates the relation 

log(J, - J) = f(t). J is the absorption intensity, proportional to the . 
filling n of the spin levels, Jo is the absorption intensity in thernal < 
equilibrium. The curves are given for two cases: 1) All of the eight 
components of the hyperfine structure were saturated to one Level. The ‘4 
relaxation is then expressed by No ~ M = A exp(-t/T,) (1). 2) Only an 

outer component was saturated by a short pulse. The relaxation is in this 

case faster due to spin-spin interaction. The calculation was made here 

on the following assumption: a) the cross relaxation between each 

neighboring component pair can be expressed by the same parameter Ty9, 

the cross relaxation time; b) only the spin-spin interaction of 

neighboring components is taken into account. The authors obtained 
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equation nin 


constants, the coefficients Agi are dependent on the experimental 


conditions. The experimental data corresponded to a Ty9 of 0.27 sec. 
While T; depends on temperature, Tj. was constant between 1.8 and 4.2 OK, 
1 Soviet and 3 US. 


There are 1 figure and 4 references: 
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Institut yadernoy fiziki Moskovskogo gosudarstvennogo 


universiteta (Institute of Nuclear Physics of Moscow 
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"Millimeter Wave Masers". (Sessions V and YI). 


report to be submitted for the 2nd Intl. Conference Quantum Electronics, Berkeley, 
California, 23-25 Mar 61. 
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Measuring the spin-lattice relaxation time in comp nds with 
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AUTHORS:  Karlov, 


TITLE: Saturation and Recovery Time of Paramagnetic 
Amplifiers 


PERIODICAL: Radiotekhnika i elektronika, 1961, Vol.6, No.3, 
pp. 410-415 


TEXT: The purpose of this article ig to determine the 
dependence of gain factor on signal power, recovery time after 
saturation, in dependence on gain factor, and methods of shortening 
the latter in a three-level amplifier with signal transition 

between levels 1 and 2 and pumping transition between level 1 and : 


3. Under the effect of strong signals the gain decreases because 
of changes in the populations Ng and Nj. This effect is studied 
in resonator and travelling-wave paramagnetic amplifiers. The 


analysis leads to the conclusion that for any given amplifier the 
dynamic characteristics can be improved only by reducing the 
relaxation time. Comparing the resonator and travelling-wave 
amplifiers, the authors' calculations show that the latter are 
somewhat less susceptible to saturation (Fig.1) where the broken 
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Saturation and Recovery Time of Paramagnetic Amplifiers 


lines correspond to the travelling-wave case, the solid line to 
the resonator case. Improvements in relaxation time may be 
obtained by increasing the operating temperature, which it is 
claimed has other peneficial effects, such as increase in the 
energy density of the pumping field and increase in magnetic 
quality. A second possibility is the addition of paramagnetic 
impurities which should reduce the Ntyacant" transition 2 - 3. 
Certain other advantages of this procedure have been considered in ny 
the literature (H.E.D- Scovil and G- Feher, Phys Revo» 1957, 105; 

762, Ref.5; and £.O- Schulz-Du Bois, H.E.D- Scovil and 

R.W. De Grasse, Bell System Techn. Jes 1959, 38, 3355 Ref.6). 

Analysis shows that reduction of the relaxation time by increasing 

only a single relaxation probability permits obtaining the 

maximum number of active molecules, and with lower pumping field 
radiation, to improve the amplitude and relaxation characteristics 

of the paramagnetic amplifier. 

There are 2 figures and 6 references: 2 Soviet and 4 English. 
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AUTHORS : Karlov, N.V., Pimenovs 
TITLE: The Sensitivity of Radio Receivers With paramagnetic 
Amplifiers 


PERIODICAL: Radiotekhnika i elektronika, 1961, vol.6, No.3: 


PP- 416-421 
TEXT: In view of the low intrinsic noise of paramagnetic 
amplifiers it is useful to examine the possible gain in 


sensitivity for equipment employing them. Here distinction must 
of regular, practically monochromatic 
The present 


for the case of 
c amplifier 
rical values 
ors of 40-80. In the case of 


ramagnetic 
is not less than 


signals, and the reception of noise signals. 
calculations take this distinction into account. 
regular signal reception the use of the paramagneti 


sharply impro 
considered by t 
noise receivers it is foun 
amplifiers are useful if the 
that of the radiometer in the ab 
amplifier. At the same time resonator type pa 
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with gain above 20 dB do not operate sufficiently stably. The 
travelling-wave type paramagnetic amplifier, not as effective at 
gains equal to 10 dB, gives theoretically better results above 
20 dB, but also exhibits instabilities at the higher gain. 

There are 2 figures and 4 references: 3 Soviet and 1 English. 
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AUTHORS: Karlov, HN.V., Pimenov, Yu.P., and Prokhorov, A.M. 


TITLE: A 10 om frequency band paramagnetic amplifier utiliz- 


ing Pet ions in corundum 
PERIODICAL: Radiotekhnike 1 elektronika, v» 6, no 5y 1961, 846 


TEXT: It has been recently shown by experiment that the Fe?* ions 

in corundum can be utilized in paramagnetic amplifiers in the 3 cm _ 
pand of frequencies (Ref. 1: LoS. Kornivenko, ‘-™. Pravhuarnav, = 
ZnETR, 1959, 36, 919) and (Ret. 2: dH. King, Kew. bternune, d. 

Appl. Phys. 1959, 30, 1844). It would be of interest to show that 

this material could be used for building 4 Pry (RPU) in the 10 cm 

frequency band. For this application several levels of the Fe ba 

ion could be used. The authors studied experimentally one level 

only, for which they used the resonant system of the paramagnetic 

amplifier already in hand. The trigonal axis of the erystallic 
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diculer to the external magnetic field. 
evels of two non-equivalent systems of 
ransition between Lower levels wes used 
levels for parallel orientation could be 


characterized by quantum numbers M = + Y2. As the subsidiary tran- 
sition - ¥2<7 - 3/2 was used. The frequency of the subsidiary Lx 
radiation was ~14,000 mec/s. in the resonator used the high fre- 


quency magnetic field of 
ternal magnetic field and 
Amplification and generat 
the constant magnetic fie 
of the gain-band width pr 


ion was observed at 20K, The magnitude of 
1d was about 380 oersted. Te small value 
oduct in this case wes mainly due to the 


to the trigonal axis of the crystal. Xx 


fact that the sample of the corundum in hand had too small a num- 


ber of iron ions. It coul 


periments that, as it seems, corundum with Fe 


table for making @ parama 
quency band. There are 2 
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bloc. The reference to the English-language publication reads as 
follows: J.E. King, R.W. Terhune, J. Appl. Physics, 1959, 30, 1844. 
[Abstractor's note: This is essentially a complete translation]. 


SUBMITTED: September 26, 1960 
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TITLE: Measurement of the spin-lattice relaxation time in compounds 


with strong covalent bonds 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40, 
N00. 15 1961 ry 49-51 


TEXT; In connection with the fact that experimental studies of spin-lattice 
relaxation had led to the finding of anomalies which could not be theoreti- 
cally explained, the authors of the present paper recently studied the spin 
lattioe relaxation on a simple system with two levels without hyperfine 
structure. As such a system, the Fe?+ ions in the compound K,Fe(CN) ¢ with 


atrong dilution by cot ions was selected. Because of the strong covalent 
bond, the Fe’+ ion hae the effective spin 8 = 1/2. Crystals with concentra- 
tion ratios Fe:Co = 1:1000 and 2.1:1000 were studied. The spectrum of this 
compound has already been previously studied { ef. 6) at 20°K, and it waa 
found that two magnetioally non-equivalent Fe’ ions exist. The spin-lattice 
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